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Training in the machine trades area constitutes a large portion of the Trade and In- 
dustrial Education programs in the State of Ohio. Various instructional materials, 
for both the learner and the instructor, have been provided through the Instructional 
Materials Laboratory for this trade since 1949. 


One specific type of instructional material made available to local machine trade pro- 
grams in the past were the instructor procedure sheets, including assembly and detail 
drawings. This teaching aid was prepared and made available over a period of years, 
especially for instructors in the in-school program. Inorder toimprove the selection 
of machine trades jobs included inthe original set, acommittee was organized in 1958 
to revise and expand the jobs that would provide a wider and more representative group 
of operations involved in the new jobs to be made available. 


This committee, working under the directionof Merle E. Strong then the Instructional 
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ing aid a successful one. He developed many of the jobs and the patterns for those 
requiring castings. In addition, he made or had made the matched plates required 
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The two Machine Trades Jobs and Job Sheets manuals, Series 100 and Series 200, 
have been prepared to assist you, the instructor, in the machine trade, especially 
in the in-school program. In trade education, students are usually assigned one or 
more production skills (operations) in the form of jobs, which necessarily are less 
complex for the beginning student and gradually becoming more complex as the stu- 
dent gains skill and technical knowledge. 


The jobs and job sheets contained in the two manuals are of great value to the instruc- 
tor. They will be of great aid, particularly in starting new students on the more el- 
ementary skills at the start of the school year, and will be of great assistance in 
classes where different levels of instruction are being given at the same time. They 
will also greatly assist the instructor in facilitating the assigning of work to students 
throughout the school year. 


The references made herein, regarding the use of these job sheets, in no way implies 
that astudent will complete all operations onone particular job as one assignment. In 
order to develop the desired level of skill on any one operation, the student assign- 
ment may well include the performance of only one or a few operations within the 
total job on a pre-determined number of pieces. This will provide the repetitive 
practice necessary to develop the required skill by utilizing the production method. 


A job sheet, with its accompanying drawings, is a sheet containing the necessary in- 
formation and instructions for carrying out one of the aforementioned complete trade 
jobs. It consists of the steps and key points in a procedure upon which the student 
must place special emphasis to properly complete the job. As such, the job sheet 
is one of the family of instruction sheets. The job sheet, as used in a training sit- 
uation, is designed to help the student learn how to perform the operations within the 
job. Job sheets, complete in all aspects, are a must for all beginning students, but 
as the student advances the job sheet can gradually assume a simpler and less de- 
tailed form. Eventually, it may approach that of a job ticket, work order, or simple 
shop print. 


As stated before, beginning students may work from prepared job sheets, but as soon 
as practical and when skills and knowledge are gained, students should be required to 
develop their own job sheets for each job. Later on they may be required to develop 
only a job plan sheet, after the student has acquired sufficient ability to plan his own 
work. The student should definitely not be permitted to use the prepared job sheets 
throughout his learning period. Instructors permitting this to occur would be deny- 
ing the students the very important experience of planning assignments in a logical 
and 
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and sequential order, which is so necessary for success on-the-job. The previous 
statements cannot be emphasized too strongly. 


The prepared detailed job sheet will serve as a check sheet for the instructors use in 
approving the job plan sheet prepared by the student or when giving oral instructions 
to the student on a particular assignment. 


Some form of job sheet should be prepared by the instructor for each assignment con- 
tained in the course of study. A complete set of job sheets (covering the operations 
and skills to be learned) constitutes the working outline of your course of study. They 
offer an efficient and practical way of making assignments and are generally used in 
the trade for the same purpose. 


The jobs contained inthe Series 100 and Series 200 manuals progress from the simple 
to the more complex and cover the complete range of basic operations in the machine 
trade. Each job consists of drawings and job sheets which provide detailed informa- 
tion about the job. The drawings are printed on vellum paper so that blueprints can 
be made for shop use. The bound copies of these manuals are intended for instructor 
use only. Individual copies of each job are available packaged in separate envelopes, 
eliminating the necessity of removing same from the bound copies due to the difficulty 
of replacing them. The individual copies are recommended for student use or for the 
purpose of making reproductions for student use, thus permitting the original individ- 
ual copy to be retained as an original master copy. 


The following jobs require castings which are available from our supplier: 


MJ-110 MJ- 122 
MJ-114 MJ-123 
MJ-115 MJ- 124 
MJ-121 

MJ-211 MJ-218 
MJ-212 MJ-221 
MJ-213 MJ-224 
MJ-215 MJ-225 
MJ -216 MJ-226 


The Series 200 jobs make excellent advanced production type jobs. Request informa- 
tion for purchasing the castings required in the above listed jobs by writing to: Con- 
sultant, Instructional Materials Laboratory, 1885 Neil Ave., Columbus 10, Ohio. 


The following jobs require round or square (bar stock) castings, but our supplier can- 
not furnish them: 


MJ- 108 MJ-111 
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These can be secured through a local foundry or made in your school foundry. 


Prior to assigning a job which requires the use of castings, it is suggested that the 
drawings be studied carefully before starting the job to make certain that dimensions 
and related parts of the job will work-out properly. This precaution should be taken 
to avoid ruining the castings. 


Only the drawings are provided for the following jobs, job sheets are not included: 


MJ-115 MJ- 123 
MJ-121 MJ-124 
MJ- 122 

MJ-212 MJ-225 
MJ-224 MJ-226 


The following page contains an Operations Chart for the particular set of jobs con- 
tained in this manual. It indicates the operations which are included in each job and 
will assist the instructor in selecting the most suitable job to meet theneeds of an 
individual student, thus providing the student a well-rounded training in the variety 
and frequency of operations leading to success on-the-job. Many operations may be 
performed on more thanone machine, depending on the machines availablein the shop 
or by preference of the instructor and/or student for the purpose of learning a specific 
type of operation. It is realized that each instructor may not completely agree with 
the operations as specified in the Operations Chart, due again to personal preference 
and to equipment available. Please note that there are additional spaces on the Op- 
erations Chart for you to add some of your own jobs and also space provided to add 
additional operations under each of the major headings of machine shop work. 


It is suggested that both the job sheets and drawings to be used by students in the shop 
should be protected by some suitable means, such as, mounting on cardboard or sheet 
metal and a protective coating applied or placed in acellophane or vinyl envelope. 
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Job Sheet and Drawing No. 101 Al 
Machine - Manipulative 
Page 1 of 2 Pages 


INTRODUCTORY INFORMATION: 


This tool is an essential and convenient one to use when grinding twist drills. 
There are several styles and shapes of gages of this type, but the simplicity of this 
one was a deciding factor in its selection. The graduations along the angular edge 
enables the trainee to check the sides of the drill and determine the correct position 
of the point. However, the graduations may be omitted if desired and the tool still 
serves its intended purpose. 


STOCK: 

BOM 0995)ecol-11/16" x 5-1/16" C.R.S. 
SAFETY AND PRECAUTIONS: 

1. Make sure angles are laid out correctly. 

2. Check piece for warpage after case hardening. 


3. Observe all shop safety rules. 
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Page 2 
Drill Point Gage 
STOCK: 
GeReo. 
TOOLS: 
6" Steel rule 1/8" Drill 1"' Micrometer 
Scriber 10" Mill file Center punch 
Bevel protractor Triangular stone Square 
Hammer Layout dye Hacksaw 


PROCEDURES OR STEPS: 

i Gut off COR 5. 1/16) 4x 1-11/16), 5-1/16; tone. 

2. Lay off as per drawing. 

3. Drill 1/8" hole. 

4. Saw approximately 1/64" on the outside of lines. 

o- File to lines. 

6. Clamp piece on holding fixture and cut graduations approximately .020" deep. 
7. Remove all burrs, break all sharp edges. 

8. Case harden. 

9. Check piece for warpage and straighten if necessary. 
10. Stone edges with triangular stone Net 59° aa 


11. Inspect 100% as per drawing. 
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Ohio Trade and Industrial Education Service Job No. 102 


Job Sheet and Drawing No. 102 Al 
Machine - Manipulative 
Page 1 of 2 Pages 


INTRODUCTORY INFORMATION: 


This gage is used in grinding and setting thread-cutting tools. Its design is simple 
but effective and the tool serves a very definite and practical purpose. It is another of 
those essentials in the machinist's tool box. It may be case hardened and polished or 
semi-finished as desired. 


STOCK: 
Torre c0008)exnl x 2-5/16" C. R. steel. 

SAFETY AND PRECAUTIONS: 
1. Make sure angles are correct when laying off piece. 
2. Make sure piece is straight after hardening. 


3. Observe all shop safety rules. 
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Page 2 
Center Gage 
STOCK: 
Geeks -o 
TOOLS: 
6"' Steel rule Scriber 1" Micrometer 
Center gage 10" Mill file Triangular stone 
Bevel protractor 60 Degree V-file Layout dye 


Hacksaw 

PROCEDURES OR STEPS: 

ie Cub off, 16iGas xT IC Reo. 2-5/  Oaslones 

2. Lay out center lines - Gente 

3. Lay out angles as per drawing quite heavily. 

4. Saw approximately 1/64" on outside of lines. 

5. Finish file to lines, use 10" mill file. 

6. Carburize and harden. 

7. Straighten piece in case of warpage in heat treating. 


8. Hold piece on magnetic chuck on surface grinder, grind .010" off one 
Side, use sufficient coolant to prevent piece from warping. 


9. Turn piece over, grind other side to .040" thickness as per drawing. 


10. Stone edges of all 60° angles with a triangular stone to fit 60° angle 
center gage. 


11. Inspect 100% as per drawing. 
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Ohio Trade and Industrial Education Service Job No. 103 
Job Sheet and Drawing No. 103 Al 
Machine - Manipulative 
Page 1 of 2 Pages 


INTRODUCTORY INFORMATION: 
This tool bit gage is a combination tool which serves the purpose for accurately 
grinding of front and side clearance on lathe tool bits. This gage is also used to enable 


on to accurately grind a 55a facing tool, a 60° threading tool and an offset 10° facing 
tool. To accurately grind a specific tool a tool bit gage is a must. 


STOCK: 
Pan. 0073 ) Xe291/29x 2-1/2... Ries. 
SAFETY AND PRECAUTIONS: 


1. Exert utmost caution when laying off angles and when stamping or engrav- 
in the degrees and letters. 


2. Make sure piece is straight after case hardening and before grinding the 
two sides. 


3. Use sufficient coolant to prevent warping when grinding sides. 


4. Observe all shop safety rules. 
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Page 2 
Tool Bit Gage 
STOCK: 
C-.R.S. 
TOOLS: 
6" Steel rule Prick punch 3" Dividers 
6" Cant file 3/16" Drill 1" Micrometer 
Triangular stone Flat mill file Scriber 
Bevel protractor Hacksaw Number stamps 


PROCEDURES OR STEPS: 

ie) Cutoff 15 Ga. (.06073)) x 2-1/2 xe2<1/ 2) Cea Remo. 
2. Lay out as per drawing. 
3. Drill 3/16" hole. 
4. Saw approximately 1/64" on outside of lines. 
9. Finish file to lines. 
6. Stamp all degrees and lettering. 
7. Break all sharp edges and remove all burrs. 
8. Straighten if necessary. 
9. Carburize and harden. 

10. Straighten if necessary. 

11. Grind side with lettering to clean up. 

12. Grind other side holding .048" thickness. 

13. Stone all finished edges of angles. 


14. Inspect 100% as per drawing. 
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Ohio Trade and Industrial Education Service Job No. 104 
Job Sheet and Drawing No. 104 Al 
Machine - Manipulative 
Page 1 of 2 Pages 


INTRODUCTORY INFORMATION: 

The scriber is one of the "must have tools" in any machinist tool kit. This particu- 
lar one is of simple design and offers the learner hard grinding practice, heating and 
bending, hardening and drawing of tool steel. 

STOCK: 

3/16" square oil hardening tool steel 8-7/8" long. 
SAFETY AND PRECAUTIONS: 

1. Always wear eye protection when grinding. 


2. Keep sleeves rolled up when operating machines. 


3. Always wear heavy leather or asbestos gloves when working with hot 
metal. 


4. Observe all shop safety rules. 
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Page 2 
Double Pointed Scriber 

STOCK: 

Toe 
TOOLS: 

Zee oteelernle Bench or pedestal grinder 

Monkey wrench Gas torch or furnace 
PROCEDURES OR STEPS: 

1. Cut off 3/16" square ail hardening tool steel 8-7/8" long. 

2. Lay off length of point on each end as per drawing. 

3. Heat the 4" section to be twisted to approximately cherry red. 

4. Hold one end in bench vise, use monkey wrench, twist handle as per 

drawing. 
2. » Grind point on one: end: 
6. Grind point on other end.’ 


O 
7. Heat long end to cherry red, approximately 1450 , bend 3/4" hook on 
long end. 


8. Heat entire piece to cherry red, approximately 1450°, quench in oil. 
9. Polish length of points on both ends. 
10. Heat center of handle and draw to straw color on both points. 


ll. Inspect 100% as per drawing. 


If desired, a sleeve of proper length may be made from a piece of 1/8" 
pipe and inserted over the stock to keep the handle straight when making the 
twist. Small sizes of steel may be twisted without heating. 
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INTRODUCTORY INFORMATION: 

Parallels are necessary for supporting work in vises when machining and also 
used on bench layout work. Parallels should not be bent or damaged and are as essen- 
tial to a good mechanic as a pair of micrometers. 

STOCK: 

The material should be oil or water hardening tool steel and size selected from 
the drawing and chart. 
SAFETY AND PRECAUTIONS: 

1. Clamp work tight in drill press vise while drilling. 

2. Follow dimensions on drawing and chart. 

3. Allow material for grinding all over. 

4. Grind in pairs. 

9. Wear eye protection. 


6. Observe all shop safety safety rules. 
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Parallels 
STOCK: 
anos 
TOOLS: 
6" Steel rule Center punch 1" Micrometer 
12" Steel rule Hammer 2" Micrometer 
10" Mill file Square Center drill 
Layout dye Shaper tools Drills as listed on chart 
Scriber 
PROCEDURES OR STEPS: 
1. Select stock from chart and drawing size. 


2. Saw to length, plus 1/8". 

3. Lay out for shaper. 

4. Shape to drawing size plus .010" on all sides. 
5. Layout for drilling. 

6. Drill holes as per drawing size. 

7. Burr holes and file sharp edges. 

8. Inspect 100% according to drawing. 

9. Harden and draw temper. 


10. Grind to desired chart sizes. 
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INTRODUCTORY INFORMATION: 

Clamp straps are designed in various shapes and sizes, for different types of 
clamping requirements. This particular clamp is of simple design and very easy to 
make. It is generally used on the milling machine, planer, and radial drill for clamp - 
ing work in position. 


STOCK: 


We eexe?  x24=3/4' C.R-S. 


SAFETY AND PRECAUTIONS: 
1. Keep sleeves rolled at all times when operating machines. 
2. Always be sure tools are sharp and in good condition. 
3. Never lay measuring tools on machine. 
4. Keep chips from accumulating around machine and on floor. 
9. Always lubricate machines before starting. 
6. Wear eye protection at all times. 


7. Observe all shop safety rules. 
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Clamp Strap 
STOCK:. 
Gee R35 
TOOLS: 
6" Rule Center punch Scriber 
Fine mill file Ball peen hammer Combination square set 
Dividers 0/ Se rile 9/8" End mill 


PROCEDURES OR STEPS: 
I) SSawroti 1/2°>>x 2" x°4-5/8. long CGunkves - 
2. Square ends to 4-1/2" length. 
3. Lay out as per drawing. 
4. Center punch for drilled holes. 
9. Clamp piece in drill press vise using parallels. 
6. Start holes with center drill. 
7. Drill two 5/8" holes as per layout. 
8. Use 5/8" end mill to mill slot between holes. 
9. File off all sharp edges. 


10. Inspect 100% as per drawing. 
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INTRODUCTORY INFORMATION: 


The U clamp strap is somewhat similar to the clamp strap. Its greater flexibility 
of usefulness is suggested by its name and the design of the object. This particular 
clamp is a simple design and easy to make. A quantity of U clamp straps can be very 
useful in any machine shop. The simple design of this clamp suggests that it can be a 
bench job and it offers excellent filing practice. 

STOCK: 

Ome loo see x 425/16-C. Re o. 

SAFETY AND PRECAUTIONS: 


1. Follow all shop safety rules. 


2. Check all tools for sharpness. 
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U Clamp Strap 

STOCK: 

CarkiyS 
TOOLS: 

6"' Rule 12" Fine mill file Scriber 

3"' Dividers Hand hacksaw Center punch 

12" Flat bastard file E-2 Center drill Smooth half-round file 


5/8" Drill 
PROCEDURES OR STEPS: 
1. Cut off 5/8" x 1-5/8" x 4-5/16" long, C. R. S. on the power hacksaw. 
2. Lay off as per drawing. Center punch for drilling. 


3. Hold piece in machine vise on drill press table, center drill with an 
E-2 center drill, then drill 5/8" hole as per drawing. 


4. Saw 5/8" slot to break into 5/8"' drilled hole on the contour saw if one is 
available; otherwise use a hand hacksaw. 


5. Hold piece in bench vise, use flat bastard file and rough file to lines. 


6. Hold piece in bench vise with soft jaws, use flat mill file and draw 
file all surfaces to a smooth finish. 


7. Use smooth half round file and break all sharp edges. 
8. Inspect 100% as per drawing. 


9. Carburize and harden. Note carbon to penetrate C. R.S. to approximately 
1/32" depth. 
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INTRODUCTORY INFORMATION: 

Step blocks are used primarily to shim or build up under strap clamps. The 
steps on this particular block vary on each face of the block, giving various combin- 
ations in height. This block, being simple in design, makes it an excellent milling 
machine job for the trainee. It is common practice to make step blocks in pairs. 
STOCK: 

2-1/8" x 4-1/8" x 6-1/8" cast iron. 

SAFETY AND PRECAUTIONS: 

1. Keep sleeves rolled up when operating machines. 

2. Oil machines daily before starting. 

3. Never allow chips to accumulate on or around machines 


4. Be sure tools are sharp and in good working condition. 


5. Follow all shop safety rules. 
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Step Block 
STOCK: 
Cast iron 
TOOLS: 
6" Steel rule 1-1/4" Dia. end mill Combination square set 
4-1/4" Dia. shell Scriber Fine flat mill file 


end mill 
PROCEDURES OR STEPS: 
1. Saw off 2-1/8" x 4-1/8" x 6-1/8" cast iron in power saw. 
2. Clamp piece in machine vise and mill 4" x 6" surface. 


3. Hold machined surface against solid vise jaw and mill 1/16" off adjoining 
surface. . 


4, Lay out lines 2" and 4" for width and thickness on two surfaces just milled. 
9. Roll piece in vise and mill to lines and the 2" wide x 4" thickness. 

6. Place in vise one end up and square from one side, mill 1/16" off one end. 
7. Lay off to 6" length, square up in vise and mill to 6" length on opposite end. 
8. Cover one face with blue dye. 

9. Lay out steps as per drawing. 
10. Hold in mill vise and mill to layout lines. 
11. File all sharp edges. 


12. Inspect as per drawing. 
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INTRODUCTORY INFORMATION: 

This is a useful and well designed vise for holding small work on a drill press. 
The round bars hold the jaws in alignment. The top and the two sides can be used 
without removing the work, and drills can pass through the work without drilling into 
the vise base. 


STOCK: 


Cold rolled steel is used for all parts except two T.S. insert jaws. 


ASSEMBLY PRECAUTIONS: 


te Make sure the 5/8" reamed holes line up in Item #1 - Solid Jaw with 
Item #3 - Movable Jaw, and Item #9 - Rear Support. 


ih, The 1/2" screw hole in Item #9 - Rear Support must line up with the S/o 
drilled hole in Item #3 - Movable Jaw. 


SAFETY AND PRECAUTIONS: 


1s Clamp all work securely in machine vise. 
Pi File off all sharp corners. 
on Wear eye protection. 


4. Observe all shop safety rules. 
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Item 1 - Solid Jaw 
STOCK: 
C.R.S. or Machine Steel 
TOOLS: 
Combination square #9 Drill | 3/8” Drill 
Scriber 5/16" Counterbore 39/64"Drill 
Center pudchiaas #7 Drill 5/8" Machine reamer 
Hammer 1/4" - 20 NC Tap Layout dye 
PROCEDURES OR STEPS: 
Ak. Secure C.R.S. or machine steel 3/4” x 1-5/8" x 2-5/8". 
Je Machine 1/16" off of 1-1/2" x 2-1/2" surface. 
3. Machine 1/16” off of 5/8" x 1-1/2" adjacent surface. 
4, Lay out the two sides 5/8" wide x 1-1/2" thick. 
5: Machine to layout lines by turning in vise and cut to 5/8" thick x 1-1/2" 
wide. 
6. Place in vise, one end up, and square from one side, cut 1/16" off of one 
end. 


Tes Lay out 1-1/2" length, square up in vise and machine to 1-1/2" length on 
opposite end. 


8. Lay out 45° x 1/2" corner and machine to line. 

9. Lay out and cut the 1/8" x 3/4" notch in one side. 
10. Lay out top surface for 5/8" and #9 drill holes. 
Lie Lay out the two sides for 1/2"’ - 20 NC tapped holes. 


123 Place in vise, drill and ream two 5/8" holes (use 3/8" and 39/64" drills 
first). 
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Item 1 - Solid Jaw (Cont.) 


PROCEDURES OR STEPS: (Cont.) 
13. Drill and counterbore for the two - 5/16" holes. 


14. Drill and tap two - 1/4" - 20 NC holes on the sides. 


SUGGESTION: 


The 5/8" reamed holes on the solid jaw, movable jaw, and rear support could 
be drilled 39/64" and reamed at one setting so that the 5/8" bars will line UD eon 


accuracy, drill 1/4" hole and the 1/2" hole in each piece separately before drilling 
the 39/64" hole. 
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Item 4 - Keeper Washer 
STOCK: 
C.R.S 
TOOLS: 
1/4” Drill Center drill Combination square 
6" Mill file Layout dye Hammer 


Scriber 


PROCEDURES OR STEPS: 
ie Select 3/4" dia. CR steel. 
Up Chuck true in lathe chuck. 
o Face one end. 
4, Center drill. 
De Turn dia tovo/ oe 
Gr. Drill 1/4" hole. 
ies Cut off to 3/16" thickness. 
if File sharp corners. 
9. Layout 1/4" slot. 


105 Saw and file 1/4" slot. 
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Item 5 - Thrust Washer 
STOCK: 
Sil obs 
TOOTS: 
Combination square 3/8 Drill Layout dye 
#9 Drill Center punch Scriber 


Hammer 


PROCEDURES OR STEPS: 
Ab pelectcGRestecl) 1/4" xelux 1-3/8" 
oe Machine to size 1/4" x 7/8" x 1-5/16". 
oe Lay out for 3/8" hole. 
4, Lay out two #9 holes. 
Oe Drill 3/8" hole. 
6. Drill #9 holes. 


7% Pilevall sharp comers. 
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Item 9 - Rear Support 
STOCK: 
Cake 
TOOLS: 
Combination square #7 Drill 1/2, Drak 
Scriber 39/64" Drill 1/4" - 20 NC Tap 
Center punch 27/64" Drill 5/8" Machine reamer 
2 ean loeNG@enan Layout dye 


PROCEDURES OR STEPS: 


LC? 


ile 


Select stock 3/4" x 1-5/8" x 2-5/8". 
Square: stockitos)/ Geax l- 1/221) Dae 
Layout as per drawing. 

Machine 1/4" x 9/16" angles. 

Drill #7 holes. 

Drill 27/64" hole. 

Tap 1/4) =-20 holes. 

Lap 1/2 eel ornoles., 

Drill 39/64" holes (use 1/2” pilot drill). 
Ream 5/8" holes. 


Break all corners. 
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Item 3 - Movable Jaw 
STOCK: 
GCekss 
TOOLS: 
Combination square 5/16" Counterbore Centempunch 
Scriber Layout dye Hammer 
Soe Drill 5/8" Counterbore #9 Drill 
39/64" Drill Leer) #10-32 NF Tap 
#21 Drill 5/8'' Machine reamer 


PROCEDURES OR STEPS: 
ie pelectestock 13/4) ix 1-5/8 4 x2 -5/8 7. 
a patare stock (0.5/8 x 1-1/2" x 2-1/2". 
=i Layout as per drawing. 
4, Driiie2 il holes and tap 10 —32 NF. 
De Drill #9, two holes. 
Ge Drill73/8' “hole. 
Uy Drill 39/64 holes (use 1/2” pilot hole). 
8. Ream 5/8", two holes. 
OF Counterbore 5/16" x 3/16" deep, two holes. 
10. Counterbore 5/65 .%95/,L0 sdeep: 
Le Machine 1/8" x 3/4" step. 


ie Break all corners. 
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Item 7 - Vise Ways 


STOCK: 


TOOLS: 


Scale 
Scriber 


PROCEDURES OR STEPS: 
if Select two 5/8" dia. x 5-1/4" long CR steel shafts. 
ae Chuck in lathe and face 1/16" off of both ends to 5-1/2" length. 
38. Bevel. ends to 1/16" x 45°: | 


4, Polish 5/8" diameters. 
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Item 10 - Screw 
STOCK: 
Cres 
TOOLS: 
Combination center Hammer Layout dye 
head Lathe cut-off tool 


Center punch 


PROCEDURES OR STEPS: 
Le Select 3/4" dia. x 5" CR steel. 
ae Chuck true in lathe, face ends to 4-15/16" length. 
oe Center drill both ends. 
4, Purnelh/ 16 dia. x°3/4" long. 
ah Hugi /2)?diaxe4-3/16-slong. 
es Uti 3/68 diaeexal lt loeslone. 
ike Notch at large end 1/2" x 27/64" dia. 
8. Notch at small end 1/4" dia. x 3/16" wide. 
De Cut 1/2” - 13 NC threads on shaft. 
10: Turn 1/16" x 45° angle. 
ELE Layout 17/64" hole with combination center head. 


127 Drill 17/64" hole. 
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Item 11 - Knob, Handle 
Sa LOCK:: 
Ceheo 
TOOLS: 
3/16'"' Reamer L/32) Drill 11/32) Dirk 
Scale 


PROCEDURES OR STEPS: 
Le Select 1/2° “diawx o/s lonosCResteel 
on Chuck true in lathe. 
she Face both ends to 1/2" long. 
4. Centenrdiilt: 
3h Drill?withstl/a2e drill? xs3/ 5 edeep. 
Ga Reaims3/ lor x25/ 6 deep. 
1h: Drill 1/32" hole in end. 


8. Bevel edge 1/16" x 45°. 
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Item 2 - Jaw Insert 
STOCK: 
(Sal igs) 
TOOLS: 
Layout dye Hammer Scriber 
Combination square Center punch #29 Drill 
#10-32 NF Tap 
PROCEDURES OR STEPS: 
ie Belect: stock 3/10 X://S..x 2-0/8 tool steel: 
Dis Machine to 3/16" x 7/8" x 2-5/8". 
3. Lay out for two #10 - 32 NF tapped holes. 
4, Drill with #29 drill. 
ae Tap two holes with #10 - 32 NF tap. 
On Harden and draw temper. 
eG Tapped holes should be transferred from Item #1 - Solid Jaw and Item 


#3 - Movable Jaw. 
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Item 12 - Pin Handle 


STOGK: 


Scale Micrometer Scriber 


PROCEDURES OR STEPS: 
1. Select\l/4) dia. x2-7/78™ long, CResteel” 
Phi Turn both ends to .1885" x 7/16" long. 
S16 Bevel both ends. 


4, Polish 1/4" dia. 


ee UV INONY {COS IWNDIO! FF AWNOLLOVUS : SAZONVYHSTIOL IVNOISNSNIC 
100°$ ALIDIULNZINOD “SNI YSLNSD 4O €OO> NIHLIM SUALNZD SNYL 
:Q314ID3dS BSIANSHLO SSz7NN 


[weoIonomay NO Gan 
9 40 {| d33Hs “TINS! 31W9s | ‘abau ON] ivaui ivan } 
SSIA | aWWN | gaan 
LHWed fae 


SDIANSS NOLLVONGS “WI8LSNGN! GNV 30vVel OIHO 3H 


SS38d VW1led 419K3ssv | 
ONIMWHG SIHL ZIWDS LON Od ~~ 


(A\@ 
rr ¢ V¥-V NOILD3S 
4ee 4 


A-A WUOolTO3ze 


3OIVAI2 WOITADUGR JAIATZUGMI QA 30ART OIHO 3HT 


, : Q3I71D392 3eIWAIHTO ee3.1MU 
100,¢ YTIDIATHEDHOD .BMIJ AITWRD 30 €00,t WHTIW @R3TM3D BURT 


| A @Ol.on.owa i ___ | 8S RAJUOMA 2€00.5 JAMID3Gi Lt JAMOITIART : 239MARZIOT JAMOIEMAMIO 


c¢ ¥ 60} ON 9MG NO 9368/1 Pe e% UVINONY {COO WNIDSG! PF TWNOLLOVU4 : SZONVEZIOL IWNOISNWIG 
[9 ao 2 1a3H6] auear [ a03u ‘ON Ter van] 100'F ALIDINLNZONOD “3NIT UBLNED JO E005 NIHLIM SYALN3D 3nuL 
: GZIsID3dS ~ASIMYZHLO SSZ INN 

SSIA SS3Yd WHA jaw! — Sainaaimienan oe 


TWId3LVIA 30 JIG Atanassy | LVd bas 4 3DdIAN3S NOILVONGS WISLSNGNI 


ONY 3QVYL OIHO 3HL 
SNIMVEC SIHL FIVSS LON Od 


3Z1$ “TLLVA 


q und MadDS dvD GH LSYDOS 
- M3YDS dvVD GH X3H~ 


ASIA ‘SAVM. 


MauoS LSS “LNIOd | 
3NOD ‘dH 1aND0S 


L8OddNs dvad 


a VGNVH ‘aon» 


“SIONVH ‘Nid 


3 ol Ras - $@3wo3a9e 3eIWwASHTO e23uKu 
100+ YTIDIATHDHOD aus 


SACO! ie wa ne °S AAJIUOUA {600.5 1AMI03G; Lt JANOITIAR : 239NAAZIOT JAMOIeMaMIG 


1 eyw6ol‘ON-oma|)—OL 601 NO dasn| 


P80 € avenge 


SS1A SS3ud Tua 


Soe SEO ae po | =Nas NolLwonaa TWRLLSNGNI ONY 30VuL OIHO 3H 


| ge YV INONY {C005 TWANG! PF TWNOLLOWUd | SBONVUTTIOL “TV NOISNZWNG 
1003 ALIDIGLNZONOD “ANIT HBLN3D 30 €00'¢ NIHLIM SUZLNZD 3NdL 
+ Gals 20S SEIAN3SHLO SSA NN 


‘d03u ‘ON ivan LVaH | 


SMIAVEG SIHL ZIivos LON OG 


G.D3u | ole. w3A0 Tv a "LON 


YSHSVM Yad3aay (+) 3 


gay! ‘sS¥D 
mvr artos (1) 


$3 10H Vio 
| ie dee SS°1OH < 


soy “Sa0H 2 
ere ee Ee oe at "ese oe 
i: ae Pe: oe : = ve ee ee - is ae 228 : fe aoe e- TT ahsa 


DMc vo'10a W2- 


go 8 


bAF 


a 
* 


2Cvre 


NzeD on 103 ¥ | 


re) 


@ 
w 
P| 
>» 
L. 
. 
3) 
x 
> 
o 
m4 
5 
: 


+T 


Ob CEMLEN Fine COMCEMLUICILA 


OF 


4° 


AUNE CEVLEM2 MLLHI 


DIMEM@IONWE LOPESVNCE? : LEVCLIONWr 


OHIO AMWDE YD IMDN2LBivT EDNCVLIOK 2EKAICE 


EIMI2H WPT 


MOLE: 


KEEBEK MV2HEB 


Oe ea TV SG aasn] | 9@ HV INONY {£007 IWWDIG! FF IWNOLLDVUS ! SBONWHIIOL TWNOISNaMG 
100°F ALISMMLNZONOD “3NIT WILN3D 30 €0O'F NIHLIM SHBLN3D Sn 
‘GaisI93dS SSIMUZHIO SSN 


vv a6 
—“G0au “ON ivaui_ vai | 


SONNaS NoUonda TWi.SNGN! wae SO0VaL. OIHO 3H1 


“SNIMVUG SINL FIVSS LON OG | 
YSAO Tiv HSINI4 ‘ALON 


aay | ‘S"Y"D ap3u | ‘s-u'D 
ae EY erOn (©) “LuOddNS Yuva G) 
~ S370H 2 dvi a | a ee 
e dN ZE-Oly, - oe S310H 2 VL S310H 2 
: S7I0HZ2  \ 7 Wau = 


Ben ee ae ey * 3u08, eo 


f 4 
Pei i 


(08 Vt 


DAG MO" 


DO MOL @cvre JHia DEWMING 


1 4E0D 


rr bueee Alee 


WOAEVEIE 


nvne| DES! 


neED OW 108 W I 


; 4 v | 
Pp) ’ 
ag 
ial 
ey Pe a8 . 
Yoh Ae H z : : , 
Be twp eS oe oO 
St a ey 
cj jul > ee 
irae ‘a 5 3 g ! wee: ve 
S86 1a) = Gd 
ite i : > 
ie | g ag : be. vr 
ee Tee ie 
Eee a ae 
ou Lys | 
> 4 
ae ees 
s6 Si og 
Ce 6 eR ee 
Ser ed Gl ere 
y i+ > a eee 
IQs | any 
op 
_ ; o 
ofl wy 
‘ea A 


S ¥ 601 ON aa 2 veo! NO dasn Canat ? 


ee YY INONY *€00 7 IWAIDaG rs WNOLLSVYH 4s? SZONVHZIOL TIVNOISNANIC 
iO0'} ALISIVLNSDNOS “3NI7 YELN3D JO €00F NIHLIM SHZLN3D 3NdL 
+ Gals ads aSWANaHLO SS21NN 


“3s Nouvonds AWISLSNONI ONY 3QVai OIHO 3HL 


ONIMWHO SIHL JIVE LON Od 


‘003Y ¢ ‘“S'y'D 


aSIA “SAVM (Z) 


eens 


SGN3 HLOG@ .SP x soe 


‘q03ay¥! ‘Sud 


~ “goad 2g S$'y'D : MayoS Qi) 
JIONVH ‘SONY ® : 


| (gunss3ua 3AaNaY O01) 


ee 
Theat 


iti tess 


ea —aa30 fx eS 


-2qv3 HTOa 
4e- a 


See ge a eo ee ee ge 
OR Bi |, 


g2\v_ 22309 a “TOMNDSaE SeRWREHTO 22a 


a : | | a - 400,t YTIDIATM3DMOD .3Mld ABTMBO AO €00,t WINTIW eATTNID SURAT | 


TBA RO ‘| 1A @O! vo oseu| °S AAJUDNA (600.7 JAMID3Gs ger JAMOITOART: 239MAAZIOT JAMOIEMaMIG 


9 V 601 ON ‘Oma Ev 60) NO Sani eZ NV INONY !cO0';TWNIDZ0! | F-TYNOLLOVHs ? SIONVUIIOL TIVNOISN3WIG 
Sa a 1aa0e Taivos!|abau ON ————=—| 100% ALIDIULN3DNOD “3NIT H3LN3D 30 €00'¢ NIHLIM SUBLN3D 3NUL 
Pe fark Hematite FE LPI ac :Qa1sI93dS BSIMYBHLO SSZINN 
SaSIA SS38d THC iawn 
ote as 


ONIAWEG SIHL ZIVD6 LON OG 


+ 3OIA8SS NOLLYONGS “IWINLSNGNI GNY 30Vel OIHO 3H1L 


YSdN3i 8 Nagu¥H 


o0s8 | 68D Qoau 2. Si 


— STONVH ‘Nid @) | , wasn me (2) 


¥ 


: 
Am aoe te rg MAN ame > ke ae ; ¥ 
se Gc: 2 Co ee hileg Ve tyes VR, ay cS: ae oo z 
Ae RE RES ns Ri ee See ae ’ 5 hi ine 
eX =. 


“AlZE 


rae % 


* 


roan 


DIFF bBEse 


mul Or 


pin Ht 


DO MOL acvre Inia DEVMINC 
HVWMDrE 


N2ED On 108 ¥ = 
UO" BEOD" 


HEV LBEVI. 


.. @ 
wv 
2 
> 
ae 
€ 
o 
Ss 
> 
2 
° 
i+ 


5 
2 
" 


:DECINWE 


vi FT 
CEVLEUS MILHIM 7009 Ok CEMLES © 


¥ 
*. 
. 


DINEMZIONYT LOFEBWMCE? : LuVCLIONWE 


OLHEBMIZE @bECILIED 


“LHE OHIO LBWDE WUD IMDNeLUIVE EDNCVLION 2EKAICE | 


nn 
ee 


Ohio Trade and Industrial Education Service Job No. 110 
Job Sheet and Drawing No. 110 Al 
Machine - Manipulative 
Page 1 of 6 Pages 


INTRODUCTORY INFORMATION: 


A drill press vise is essential for holding work while performing various machine 
Shop operations when drilling, reaming, spot facing, and counterboring. 


> LOCK: 
Cold rolled steel and necessary castings. 
SAFETY AND PRECAUTIONS: 
1. Wear eye protection at all times. 
2. Oil machine daily before starting work. 
3. File all sharp corners off of machined surfaces. 
4. Keep sleeves rolled up above the elbows. 
5. Don't wear loose clothing or neck tie. 
6. Do not wear gloves around machinery. 


7. Observe all shop safety rules. 
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Item 1 - Body 
STOCK: 


Casting for body of drill press vise. 


mOOS: 
Combination square set 5/8" - 11 NC tap 
Scriber Hammer 
L732 Drill Center punch 
Mill cutter Mill file 


PROCEDURES OR STEPS: 
1. Select the proper casting for this job. 
va lakes VAs) Citi bottom of base. 
3. Machine 1/16" off one side. 
4. Layout for 3" height x 3" wide x 7" long. 
Bl Meanie top surface to 3" height. 
6. Machine other side to 3-1/8" width. 
7. Machine both ends to approximately 7" long, not necessary - can be done if desired. 
8. Lay off opening to 1-3/4" high x 5" long. 
9. Scribe lines for bottom of vise grooves according to end view. 
10. Lay off end for 5/8" - 11 NC tapped hole. 
11. Mill vise opening to layout lines. 
12. Mill grooves on end as per layout. 
13. Drill with 17/32" drill for screw. 
14. Tap hole with 5/8" - 11 NC tap. 
15. File all sharp edges. 


16. Inspect as per drawing. 
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Item 2 - Jaw 


Casting for jaw of drill press vise. 


OOLS: 
Combination square set 1/4" Drill 
Hammer 5/16, elsaNGHan 
Center punch Seer ll 
lay o2e Drill Mill file 


PROCEDURES OR STEPS: 


ihe 


Secure the proper casting. 

Shape 1/16" off front large surface. 

Machine 1/16" off top. 

Lay off all surfaces according to drawing. 
Machine bottom surface to 2-3/8" height from top. 
Machine tongue 1" wide x 5/8" long and jaw 1-3/4" high. 
Machine both ends to 3" wide. 

Layout for all drilled holes. 

Drill 15/32" x 5/8" deep hole. 

Drill two 1/4" holes for 5/16" - NC screws. 

Tap two 5/16" - 18 NC bolt holes. 

Locate and drill 1/8" pin hole at assembly. 

File all sharp corners. 


Check 100% as per drawing. 


Job No. 110 


SLOGCK: 


OOS: 


Ruler 

Center drill 
Micrometer 

5/36 sl ING tap 
Thread center gage 


PROCEDURES OR STEPS: 
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Item 4 - Screw 


Drill for No. 2 taper pin 
Reamer for No. 2 taper pin 
Mill file 

Hammer 

Center punch 


Pe soecure 5/3. ediaa x e/-1/4 lone Cw astecl: 


2. Chuck true in lathe, face both ends to 7-5/64". 


3. Center drill both ends. 


4. Turn end to .465 dia. x 49/64" long and bevel 120°. 


>. ‘lurn 1/8 groove according to 1/8 drill mark. 


6. Cut 5/8" - 11 NC thread in lathe. 


7. Drill hole for #2 taper pin, with hand knob assembled. 


8. Bevel pin end of screw 45°. 


Job No. 110 


STOCK: 


LOOLS: 


Combination square set 
Center drill 

Scriber 

Center punch 


PROCEDURES OR STEPs: 
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Item 6 - Jaw Guide 


Hammer 

7/16" Counterbore 
Mill file 

Emery cloth 


1 Secure 3/8 x 1-3/4" x 2-5/8" C. R: steel. 


Zee Naenine t0.3/8 x 1-13/16" ix 2-1/2" long. 


3. Layout and drill two 21/64" drilled holes. 


4. Counterbore two holes 7/16" dia. x 1/4" deep. 


5. File and polish all sharp edges. 
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Item 8 - Hand Wheel 
SLOGK: 
Casting for hand wheel of drill press vise. 
TOOLS: 
Ruler 39/64" Drill Hammer 
Outside caliper 5/8" Reamer Center punch 
Center drill 5/8"' Mandrel Scriber 
[Oe Dag kl Dividers 


PROCEDURES OR STEPSs: 
1. Secure proper casting for hand wheel. 
2. Chuck true in lathe, face 1-1/8" shoulder and true 1-1/8" diameter. 
3. Center drill. 
4. Drill 1/2" hole: 
5. Drill 39/64" hole. 
6. Machine ream 5/8" hole. 
7. Place hand wheel on 5/8" mandrel. 
8. Face opposite side to 13/16" width. 
9. Layout for-four-5/16" holes x 3/8" deep, equally spaced. 


10. Drill and ream taper pin hole at assembly. 
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INTRODUCTORY INFORMATION: 


V-blocks are very useful tools for machine shop work. They are used for drilling 
holes, holding round material in mill and shaper vises, and for bench and assembly 
work. 


STOCK: 


Cast iron. 


SAFETY AND PRECAUTIONS: 


1. Observe all shop safety rules. 
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V-Block, 4 Inch 

STOCK: 

Gel: 
EOOES: 

Combination square set Hammer 

Layout dye Center punch 

1/8" Cut-off tool or 10" Mill file 

1/8" Mill saw Bevel protractor 
Scriber 


PROCEDURES OR STEPS: 
1. Place casting in machine vise. 
2. Machine 1/8" off one side. 
3. Machine 1/8" off adjacent side. 
4. Cover two surfaces with layout dye. 
3. Lay out for 4" width and 4" length. 
6. Lay out the four 90° - V's as per drawing. 
7. Lay out the four 1/8" x 1/8" grooves. 
8. Machine the other two sides 4" square. 
9. Machine the four 90° - V's as per drawing. 
10. Machine the 1/8" relief grooves. 
11. Draw file and polish all over. 
12. File all corners. 


13. Inspect as per drawing. 
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Ohio Trade and Industrial Education Service Job No. 112 
Job Sheet and Drawing No. 112 Al 
Machine - Manipulative 
Page 1 of 6 Pages 


INTRODUCTORY INFORMATION: 

The C clamp is a very useful tool for machine shop work while clamping work 
without marring the surface, and is used to clamp duplicate work while drilling, mach- 
ining, filing and welding. 

STOCK: 

Machine and cold rolled steel. 
SAFETY AND PRECAUTIONS: 

1. Keep sleeves rolled up above the elbows. 

2. Always keep a file handle on file tang. 

3. Clamp work securely while drilling and machining. 

4. File off all sharp edges of work. 

9. Make sure that drill is sharpened correctly. 


6. Follow all shop safety rules. 
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Item 1 - Body 
STOCK: 
Gao 
TOOLS: 
Layout fluid Center punch 3/8" - 24 NF Tap 
Combination square set Center drill 10" Mill file 
Scriber 1/2" Drill Steel rule 
Hammer Q Drill 


PROCEDURES OR STEPS: 


Secure 1" x 2-1/8" x 4-1/8" cold rolled or machine steel, rough saw to 
length. 


Shape 1/8" off top surface. 

Machine 1/8" off adjacent side. 

Cover the two surfaces with layout dye. 

Scriber lines on top and side 3/4" wide x 2" thick x 4" long. 
Layout 1-1/4" x 2-3/8" lines for clamp opening. 
Scribe two circles for corner fillets. 

Layout the three beveled corners 1/2" x 45°. 

Prick punch lightly on all sides. 

Machine to 3/4" thickness and 2" width. 

Square up one side in vise, machine 1/8" off one end. 
Machine 1/8" off other end to 4" length. 

Center drill for two 1/2" fillet holes. 


Drill two 1/2" holes. 


Mill or shape 1-1/4" x 2-3/8" clamp opening. 
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Item 1 - Body (Continued) 

PROCEDURES OR STEPS: (Continued) 

16. Machine the three beveled corners to 1/2" x 45°. 

17. Layout for 3/8" .- 24 NF screw. 

18. Center drill for hole to be drilled with a Q drill. 

19. Drill Q hole. (If Q drill is not available, use 21/64" drill.) 

20. Tap hole for 3/8"' - 24 NF screw. 

21. File sharp corners off all edges. 


22. Inspect as per drawing. 
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Item 2 - Button Tip 


STOCK: 


COOLS: 
Steel rule 3/54 Drill 
Center drill File 
1/4" Drill 
PROCEDURES OR STEPS: 
1, Secure73/4.. 6. Revs. 
2. Hold stock in lathe collet. 
Oot acelOne ence 
4. Drill 1/4" hole x 1/2" deep. 
5. Drill 3/8" hole x 1/8" deep. 
6. Form chamfer 1/2" dia. x 26° 30°. 
Jeymliletsharp edges. 
8. File and polish. 


9. Cut off 3/8" long. 


10. Rivet button to screw when assembled. 
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Item 3 - Screw 
SLOCK: 
Crea 
POOLS: 
Steel rule Layout fluid Hammer 
Center Drill Combination square set Center punch 
Micrometer Scriber 11/64" Drill 
File 3/16" Machine reamer 


PROCEDURES OR STEPS: 

WeeUserql/2 ‘dia. Cu..R. 5.x 4 lone. 

2. Hold stock in lathe collet, face one end. 

3. Center drill, allow 1/4" length to cut out center. 

4. Support end with lathe tail stock center. 

Po elurnesy 6 dia. xa0-0/ 16) long. 

Oo te lurn 240 "dial xe 9/32) long. 

7. Chase 3/8" - 24 NF threads in lathe. 

Cem Guteor 1/2) dia exe ALO selon. 

9. Saw off 1/4" on end to eliminate center. 
10. File and polish crown on end of 1/2" dia. 
ieee layiout.3/ 16 holesongl/ 2aadia. 

12. Drill 11/64" hole. 


13. Ream with 3/16" machine reamer. 
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Item 4°= Pin 


STOCK: 


TOOLS: 
Steel rule 
File 
Emery cloth 
PROCEDURES OR STEPs: 
1. Secure 3/16" dia. x 2" longC.R.5. 
2. File crown on both ends. 


3. Knurl 3/8" length in center of pin. 


4. Polish ends. 
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Machine - Manipulative 
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INTRODUCTORY INFORMATION: 

The heavy service "C" clamp will stand the most rugged use found in the shop. It 
is a sturdy, well designed clamp yet does not have the appearance of excessive bulkiness. 
The design is good in proportion and is easy to layout. The outline drawing with tab- 
ular dimensioning provides a reasonable range in sizes. It is recommended that the 
screw be purchased, however, draw No. 113 A3 provides a set screw in a range of 
sizes for this heavy service ''C"' clamp. 

STOCK: 

One of each part, namely 113 A2 and 113 A3C.R. steel. 
ASSEMBLY PRECAUTIONS: 

1. Inspect parts carefully to see that threads are mating properly. 

2. Merely insert screw into body. 

3. Final inspection, 100% as per drawing. 


SAFETY AND PRECAUTIONS: 


1. Observe all shop safety practices. 
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Item 1 - Body 
SLOCK: 
(Ca eS 
TOOLS: 
12" Steel rule 1/4" Drill 6"' Steel rule 
Bastard file 3" Dividers Fine mill file 
Scriber Tap drill (check Prick punch 
Tap (see tabular tap chart) Hammer 
drawing) Layout dye Tap wrench 


PROCEDURES OR STEPs: 
1. Cut off stock 1/16" oversize. 
2. Apply layout dye to one side of piece. 
3. Layout as per drawing. 
4. Drill three 1/4" holes to form 1/8" radius fillets. 
5. Saw approximately 1/64" on outside of lines. 
6. Rough and finish file to lines. 
7. Break all sharp edges. 
8. Lay off tapped hole. 
9. Drill and tap hole as per drawing. 
10. Case harden. 
11. Polish all over if desired. 


12. Inspect 100% as per drawing. 
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Item 2 - Screw 
STOCK: 
Square C. R. S. bar stock (if screw is not purchased) 
TOOLS: 
6" Steel rule R.H. Turning tool 3"' Outside caliper 
Forming tool 1" Micrometer Fine mill file 
Necking tool Thread gauge Threading tool 
60° Center gauge Cutoff tool 


PROCEDURES OR STEPS: 


1. Hold square C. R.S. bar stock in collet or 4-way chuck and face end to 
clean up. Center drill one end. 


2. Turn thread diameter. Leave 3/8" plus material on small end. 

3.) slur taper on end. 

4, Cut neck as per drawing. 

5. Chase threads as per drawing. 

6. Cut off center hole after threading. 

feme cut oit to. over-allslength: 

8. Hold piece in collet on thread diameter and form radius on head end. 
9. Case harden. 


10. Inspect 100% as per drawing. 
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INTRODUCTORY INFORMATION: 

This V block is unique in design. The angle clamping arrangement is out of the 
way when holding round work while drilling, milling, and for layout work. It can also 
be used in pairs while machining long bars. 

STOCK: 

V block base is cast iron and clamps are C. R. steel. 
SAFETY AND PRECAUTIONS: 

1. Never lay measuring tools in dirty surroundings. 

2. Always wear eye protection. 

3. Keep sleeves rolled up above the elbows. 

4, Make sure tools are sharp. 

5. Clamp all work securely while machining. 


6. Remove finger rings. 


7. Observe all shop safety rules. 


Job No. 114 


STOCK: 


Item 1 - Base 


Cast iron V-Block 


LOO IES: 
Steel rule Bevel protractor 
Combination square set Layout dye 
Center punch 5/16" Tap drill 
Hammer Tap wrench 


3/8" - 16 NC tap 


PROCEDURES OR STEPS: 


Secure the molded cast iron V Block. 

Shape 1/8" off bottom. 

Machine 1/8" off one side. 

Lay out and machine opposite side to 3" wide. 
Lay out side surface according to drawing. 
Prick punch on lines lightly about 1/8" apart. 


Shape one step end to layout lines. 


Shape opposite step end to 3-1/2" and 4-1/2" width. 


Rough out both V surfaces and top 45° angles. 


Finish machining both V surfaces and top 45° angles. 


Notch center of 45° V, 1/8" wide x 1/8" deep. 


Lay out circles for two 3/8" screw holes. 


. » Drill two 5/16" holes x 1" deep. 


Tap two holes 3/8" - 16 NC for screws. 
File all sharp corners. 


Check work for sizes according to drawing. 
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3/8 Drilt 
3/8" End mill 
Cut-off tool 
10" Mill file 


Job No. 114 Job Sheet and Drawing No. 114 A3 


Item 2 - Clamp 


STOCK: 
GiReeo 

ROOLS: 
Steel rule Hacksaw 
Combination square set File 
Scriber Center punch 
Layout fluid 37.0) aril 


PROCEDURES OR STEPS: 
ee elecimly 29x 1-1/8) oxe205/881Ce R-~ steel. 
2. Machine two sides to 1" wide. 


3. Machine both ends to 2-1/2" length. 


4. Lay out 3/8" slot, 45° bevel edges and 3/8" screw hole. 


5. Machine or file bevel 45° beveled edges. 


6. Drill end hole 3/8" and the rest of slot with 5/16" drill. 


7. End mill or hack saw and file 3/8" slot to line. 


8. Drill screw hole with 5/16" drill. 
9. Tap hole 3/8" - 16 NC threads. 
10. File all sharp edges. 


11. Inspect as per drawing. 
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5/16" Drill 

3/8" - 16 NC tap 
Tap wrench 
Hammer 
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INTRODUCTORY INFORMATION: 


Parallel clamps are used extensively in the machine shop to hold two or more 
pieces together while machining, drilling, filing or laying out lines. The two jaws 
must be parallel to each other and tightened on the work by the clamping screw. 


SOCK: 
Cold rolled steel. 


SAFETY AND PRECAUTIONS: 


1. When drilling the two jaws, they must be drilled in pairs so the holes 
will line up. 


2. When tapping the large screw holes the threads must be perpendicular 
to the top surface. 


3. Threads on the screws should be cut on a lathe, not by use of dies. 


4. Observe all shop safety rules. 
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Item 1 - Clamping Screw 


SLOGK 
GIRS 
TOOLS: 
Center drill Drill for handle in screw 
Micrometer Drill chuck 
File 


PROCEDURES OR STEPS: 

1. Secure cold rolled steel according to chart. 
2. Place bar in lathe collet. 
3. Face one end and center drill. 
4. Support work with center (allow 3/8" to cut out center). 
5. Turn out side dia. of thread according to dimension L. 
6. Turn small pilot end as per dimension H. Turn radius K. 
7. Knurl head, medium knurl. 
8. Cut threads in lathe to size L. 
9. Cut off head to proper length D. 

10. Machine or crown head with file and polish. 

11. Layout hole on knurled head J. 

12. Drill hole in head, holding screw in V block. 

13. Cut off 3/8" center end, bevel end as per drawing. 


14. Case harden all over. 


Job No. 116 Job Sheet and Drawing No. 116 A3 
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Item 2 - Adjusting Screw 
STOCK: 
Cpa 
TOOLS: 
Center drill Drill for handle in screw 
Thread center gage Drill chuck 
Pile 


PROCEDURES OR STEPS: 


Le 


Secure C. R. Steel according to chart. 

Place bar in lathecollet. 

Face one end and center drill. 

Support work with lathe center (allow 3/8" to cut out center). 
Turn outside diameter of thread as per drawing J. 
Turn A diameter and notch H groove. 

Medium knurl head. 

Cut threads on lathe to drawing size J. 

Cut off head to proper length D. 

Machine or file crown on head and polish. 

Layout hole G on knurled head. 

Drill hole in knurled head, holding screw in V block. 
Cut-off 3/8" center end, round end with file. 


Case harden all over. 
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Item 3 - Threaded Jaw 


STOCK: 
CreRees 

POO US: 
Layout fluid Tap 
Center punch File 
Combination square set Hammer 
Tap drill 


PROCEDURES OR STEPS: 
Ie Select square © eR soieelsaccordine torcharte 
2. Square both ends. 
3. Lay out two tapped holes. 
4. Shape bevel to F length. 
5. Drill two screw holes with the proper tap drill. 
6. Tap two threaded holes according to drawing. 
7. Machine or file large radius on rounded end. 
8. Draw file and polish all over. 


9. Case harden all over. 
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Item 4 - Loose Jaw 


BLOCK: 
eho 
TOOLS: 
Layout fluid Tap drill and tap 
Center punch File 
Countersink Hammer 


PROCEDURES OR STEPS: 
1. Select square C. R. Steel according to chart. 
2. Cut off and square both ends to proper length. 
3. Lay out holes and angle as per drawing. 
4. Shape bevel to F. length. 
5. Transfer J blind hole from Threaded Jaw on drawing 116 A4. 
6. Transfer K screw hole from Threaded Jaw on drawing 116 A4. 
7. Countersink K hole as per chart. 
8. Drill and tap L hole as per chart. 
9. Machine or file large radius on rounded end. 
10. Draw file and polish all over. 


11. Case harden all over. 
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Item 5 - Straight Clip 


STOCK: 
GerRaro 

TOOLS: 
Layout fluid File 
Center punch Hammer 


Drill for hole G 


PROCEDURES OR STEPS: 


= 


Select 1/16" soft sheet steel. 

2. Layout and saw or cut to drawing size. 
3. Drill hole G as per drawing. 

4, File radius H and F as per chart. 


5. File all sharp corners and polish. 
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Machine - Manipulative 
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INTRODUCTORY INFORMATION: 


The bench block contains lathe, drill press, bench layout and shaper operations and 
is very useful for drill press work, knocking out pins and bench assembly. 


STOCK: 
Carbon Tool Steel 
SAFETY AND PRECAUTIONS: 
ise arate work secure while drilling. 
2. Use oil while drilling holes. 
3. Roll sleeves up above the elbows. 
4. Neck ties must be tucked into shirt. 
5. Never wear gloves while working on machines. 


6. Observe all shop safety rules. 
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Bench Block 

STOCK: 
aly 

TOOLS: 
6" Steel rule Layout dye Hammer 
4" Caliper Combination square set 1/8" —“o732— 
Center drill 4" Dividers 7/32" = 74 
Knurling tool Center punch 3/8" = 2a 


10"’ Mill file 


PROCEDURES OR STEPS: 


13. 


14. 


select tool steel 3-1/8" dia. x 1-5/8" long. 
True work in lathe chuck and face one side. 
Center drill. 

Drill 9/16" hole (pilot hole). 


Drill 39/64" through the 9/16" hole. (Back up the 39/64" drill to keep it 
running true. 


Use 5/8" machine reamer, run slow, use oil. 
Bore inside cavity to 2'' and 15° wall x 1"' deep. 
Place on lathe mandrel. 

Turn out side dia. to 3”. 

Face opposite side to 1-1/2" thick. 

Medium knurl O. S. diameter. 

File all sharp edges. 

Cover top surface with layout dye. 


Layout complete as per drawing. 


S 3/16" 
Sy. 
5/8" Dri 
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Bench Block (Continued) 

PROCEDURES OR STEPS: (Continued) 

15. Center drill all holes. 

16. Drill all holes as per drawing. 

17. Ream all holes as per drawing. 

18. Shape or mill 909 V. 

19. File all burrs and polish. 

20. Inspect as per drawing. 

21. Harden and draw temper. 


22. Surface grind top and bottom. 
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Job Sheet and Drawing No. 118 Al 
Machine - Manipulative 
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INTRODUCTORY INFORMATION: 
This tool is practical as a beam compass or as dividers for drawing arcs or 
circles. It can be used for inside and outside dimensions by substituting caliper legs 


for divider points or a pencil can be inserted and used on the drawing board. 


me lOCK: 
Point holders are brass. 
Scriber and caliper points are drill rod. 
Beam is cold rolled steel. 
SAFETY AND PRECAUTIONS: 
1. Wear eye protection. 
2. Roll sleeves above elbows. 
3. Grind negative rake on all tools for brass. 


4. Never shift tools in lathe tool post while machines are operating. 


5. Observe all shop safety rules. 


Job No. 118 Job Sheet and Drawing No. 118 A2 


Page 2 
Item 1 - Leg 
STOCK: 
Brass 
TOOLS: 
Steel rule 19/64" Drill Tap wrench 
Center drill 5/16" Reamer O. D. Caliper 
Center punch Scriber File and emery cloth 
23/64" Drill 3/8" Reamer Hammer 
10-32 NF Tap #9 Drill 


PROCEDURES OR STEPS: 
1. Secure 3/4" Dia. x 3-3/8" long brass, two required. 
2. Place in lathe collet, face both ends, observe total length of 3-5/16". 
3. Center drill on end. 
4. Drill 19/64" hole x 1" deep. 
5. Ream 5/16" hole x 1" deep. 
6. Bevel end 1/4" x 45°. 
7. Place other end in collet. 
8. Turn 5/8" ball and radius as per drawing. 
9. Chase 3/4" - 16 NF threads. 
10. File and polish all over. 
11. Lay out cross hole 3/8" and 10-32 NF hole. 
12. Drill 23/64" hole in leg. 


13. Ream 3/8" hole. 


14. Drill with #9 drill for 10-32 NF screw in leg. 


15. Thread hole with 10-32 NF tap. 


16. File and polish all over. 
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Item 2 - Beam 


SEOCK: 


TOOLS: 
36" Rule 
File 
Emery cloth 
PROGEDURES OR STEPS: 
ieee pectiress/8 dia. x 28° longiC ERs. 
2. Chuck in lathe collet and file round ends. 
Oo. elLolishsays bar. 


4, Machine 1/32" flat on entire length of beam. 


5. Draw file and polish flat surface. 
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Item 3 - Binding Nut 


S LOCK: 
Brass 
IEOO IS; 
Steel rule 3/4" - 16 NF tap 
Center drill Tap wrench 
P2e2 Drill File 


11/16" Drill 
PROCEDURES OR STEPS: 
1. Secure 1-1/4" dia. x 4" long, brass. 
2. Chuck true in lathe chuck. 
3. Face one end. 
4. Center drill, support work with tail stock center. 
5. Knurl outside diameter, medium knurl 3/4" long. 
6. Drill 1/2" hole x 3/4" deep. (Pilot hole) 
7. Drill with 11/16" drill 3/4" deep. 
8. Tap 3/4" - 16 NF threads, support tap with tail center. 
9. Cut off 2 pieces 1/4" long. Bevel edges with file. 
10. Bevel edges of tapped holes with file or Scraper. 


11. Clean burrs out of threads with 3/4" - 16 NF tap. 
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Item 4 - Point Lock Screw 


STOCK: 
Brass 

TOOLS: 
1" Micrometer Hand die 
Steel rule File 


PROCEDURES OR STEPS: 
1. Select 1/2" dia. x 2" long, brass, two screws required. 
2. Chuck true in lathe chuck. 
Gon hace-one end. 
4. ~Turn 3/16" dia. x 3/8" long. 
0. File or turn 45° bevel on end of screw. 
6. Cut threads with hand die, 3/16" - 32 NF. 
ae nur lL. 


8. Cut-off knurled head 3/16" long, bevel edges with file. 
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Item 5 - Divider Point 
STOCK: 
Drill Rod 
TOOLS: 


Steel rule 
File 


PROCEDURES OR STEPS: 
1. Secure 5/16" x 3" long drill rod, two required. 
2. Machine or file taper to point 1" long. 
3. Bevel eee end with file. 
4. Polish all over. 


5. Harden and draw temper, 3/8" on point end. 
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Item 5A - Caliper Point 

oT OCK: 

Drill Rod 
TOOLS: 

pteel rule 

Pile 

Emery cloth 
PROCEDURES OR STEPS: 

1. Secure 5/16" dia. 3" long, drill rod, two required. 

2. Machine or file taper 1" long, round end. 

3. Bevel opposite end with file. 

4. Polish all over. 


5. Bend taper end as per drawing. 


6. Harden and draw temper, 3/8" on small end. 
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INTRODUCTORY INFORMATION: 


The fly-cutting adaptor is used on a milling machine for rough and finished flat 
surfaces. The inserted high speed steel tool bits make this an efficient cutting tool. 


STOCK: 
Machine steel 3-1/8" dia. x 4" long. 
SAFETY AND PRECAUTIONS: 
1. Stop machine before measuring job. 
2. Don't wear loose clothing or ties. 
3. See rt all safety guards are on machines. 
4. Wear eye protection. 


5. Observe all shop safety rules. 
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Fly-Cutting Adaptor 
STOCK: 
M.S 
TOOLS: 
Combination square set Center punch Center drill 
Layout dye Hammer 10" Mill file 
Scriber 13/64" Drill Tap wrench 
1" Micrometer 1/4" - 20 NC Tap 
3" Outside caliper 3/8" Wide mill cutter 


PROCEDURES OR STEPS: 

1. Select 3-1/8" dia. x 4" long machine steel. 

2. Chuck true in lathe chuck. 

Jaeenacesend andrcenter drills 

4. Face other end to 4" length and center drill. 

5. Turn shank to 3/4" dia. x 2" long. 

6. Turn shoulder 1-7/16" dia. x 1/4" long. 

dam lurnglarces3 adiawex el 5/5 long. 

8. Round all edges to a 1/16" radius. 

9. File and polish all over, 
10. Cover with layout dye, layout for 3/8"' square tool bits and screw clearance 

_hotches. 

AH Pate i mill dividing head, mill notches and 3/8" slots. 
12. Layout for two 1/4" screw holes. 


13. Drill two #7 screw holes. 


14. Tap two 1/4" - 20 NC screw holes. 


15. Inspect for sizes according to drawing. 
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INTRODUCTORY INFORMATION: 


The lathe mandrel is a very valuable tool in the machine shop; it is used to turn, 
face and grind bushings, pulleys, collars and gear blanks true with the center hole. 


LOCK: 
Carbon tool steel 
SAFETY AND PRECAUTIONS: 
1. Use special center drill for recessing both ends of mandrel. 
2. Always keep center holes clean from chips and dirt. 
3. Use tail stock center lubricant when turning. 
4. Do not twist lathe tail stock center off due to lack of lubrication. 


5. Observe all shop safety rules. 
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Standard Lathe Mandrel 


STOCK: 
‘Le 
IBOOLS: 
12"' Steel rule Center drill (special) 
1"' Micrometers 3/4" End mill 
2" Micrometers Emery cloth 
10" Mill file Brass head center 


Loose emery and oil 
PROCEDURES OR STEPs: 
1. Saw off tool steel 1/8" larger in ida. and length. 
2. True work in lathe chuck, face and center drill. 
3. If special center drill is not available, bore E recess in end. 
4. Turn opposite end, face to length and center drill. 
5. Turn outside diameter, plus .025" for grinding. 
6. Turn both ends to C diameter and B length. 
7. Round both ends. 
8. Place on mill index head, mill flat on ends at G. 
9. Harden and draw temper. 
10. Lap centers in line on lathe, with brass head center. 


11. Grind to size as per drawing, note information on drawing. 
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3-3/8" ANGLE PLATE 
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3-3/4 x 5-3/4" SURFACE PLATE 
(Job sheets not included) 
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